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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a variable valve timing 
control device capable of suppressing waste oil consumption 
without causing deterioration in effectiveness of an engine 
brake. 

SOLUTION: A variable valve timing control device has a variable 
valve timing mechanism (VVT) adjusting open/close timing of an 
intake valve 9, various sensors 30, 31, 33. 40A or the like, and 
an electronic control device (ECU) 48 or the like. In the ECU48, 
an engine 1 is placed in a deceleration condition, when an 
engine speed is smaller than a prescribed rotational speed, in 
the case of respective time gear position lower than a 
prescribed position, the VVT is controlled so as to increase a 
valve overlap amount, in the case of the gear position larger 
than the prescribed position, the VVT is controlled so as to 
decrease the valve overlap amount. In all the cases, without 
impeding effectiveness of an engine brake, so-called oil up is 
prevented. 
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* NOTICES * 

JPO €uid NCI PI are not responsible for any 
damages caused by the use o£ this tremslation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The adjustable valve timing device for adjusting one [ at least ] closing motion timing of the 
intake valve prepared for the intemal combustion engine and an exhaust air bulb, A slowdown condition 
decision means to judge whether said intemal combustion engine is in a slowdown condition, When it is 
judged that said intemal combustion engine is in a slowdown condition with a gear location detection means 
to detect the parameter equivalent to the gear ratio of said intemal combustion engine's output shaft and the 
driving wheel shaft of said car, and said slowdown condition decision means, Said adjustable valve timing 
device is controlled so that the amount of valves overlap becomes large, when the gear location detected by 
said gear location detection means is smaller than a predetermined location. The adjustable valve timing 
control unit characterized by having the valve timing control means which controls said adjustable valve 
timing device so that the amoimt of valves overlap becomes small, when a gear location is larger than a 
predetermined location. 

[Claim 2] The adjustable valve timing device for adjusting one [ at least ] closing motion timing of the 
intake valve prepared for the intemal combustion engine and an exhaust air bulb, A slowdown condition 
decision means to judge whether said intemal combustion engine is in a slowdown condition. When it is 
judged that said intemal combustion engine is in a slowdown condition with a gear location detection means 
to detect the parameter equivalent to the gear ratio of said intemal combustion engine's output shaft and the 
driving wheel shaft of said car, and said slowdown condition decision means. The adjustable valve timing 
control unit characterized by having the valve timing control means which controls said adjustable valve 
timing device so that the amount of valves overlap becomes large, so that the gear location detected by said 
gear location detection means was small. 

[Claim 3] Said slowdown condition decision means is an adjustable valve timing control unit according to 
claim 1 or 2 with which the throttle valve prepared in said intemal combustion engine's inhalation-of-air 
path is in a close-by-pass-bulb-completely condition, and the intake pressure of the inhalation-of-air path of 
the downstream is characterized by being that it is judged that is in a slowdown condition when it is in a 
condition lower than a predetermined value, or when the supply of a fiiel to said intemal combustion 
engine's combustion chamber is suspended rather than said throttle valve. 

[Claim 4] Said valve timing control means is an adjustable valve timing control unit given in either of 
claims 1 -3 characterized by being what permits controUing the amount of valves overlap small when said 
intemal combustion engine's engine speed is smaller than a predetermined engine speed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the adjustable valve timing control unit which controls the 

switching action stage of an intemal combustion engine's bulb. 

[0002] 

[Description of the Prior Art] Conventionally, what was indicated by JP,5-99007,A is known as this kind of 
a technique. With this technique, the adjustable valve timing device for adjusting the closing motion timing 
of an engine intake valve is carried. And when a throttle valve is in a close-by-pass-bulb«completely 
condition and an intake pressure is in a negative pressure side rather than a predetermined value when an 
engine slowdown condition is detected namely, he controls said adjustable valve timing device, and is trjdng 
to control the closing motion timing of an intake valve to a tooth-lead-angle side. 

[0003] According to the technique concerned, the amount of valves overlap will increase, the flow from an 
exhaust side with a high pressure to an inspired air flow path occurs, and inhalation-of-air path intemal 
pressure rises. Therefore, the so-called "oil riser" by which an engine oil is attracted from between a cylinder 
and pistons to a combustion chamber side is prevented. Consequently, a useless oil consumption will be 
controlled. 
[0004] 

[Problem(s) to be Solved by the Invention] However, he was trying only for a constant rate to control the 
closing motion timing of an intake valve by the above-mentioned conventional technique to a tooth-lead- 
angle side uniformly irrespective of the occasional gear location (shift position). Here, if the tooth lead angle 
of the seconds of arc is carried out in the case of a light load, since the amount of overlap will increase, the 
degree of vacuum in a cylinder will not be secured, but a pumping loss will become small. For this reason, 
especially when shift positions were high-gear locations, such as the 4th speed and the 5th speed, there was 
a possibility that effectiveness of engine brake might worsen. 

[0005] This invention is made in view of the situation mentioned above, and the object is in offering the 
adjustable valve timing control unit which can control a useless oil consumption, without causing 
aggravation of effectiveness of engine brake. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned object, it sets to invention 
according to claim 1 . The adjustable valve timing device for adjusting one [ at least ] closing motion timing 
of the intake valve prepared for the intemal combustion engine and an exhaust air bulb, A slowdown 
condition decision means to judge whether said intemal combustion engine is in a slowdown condition, 
When it is judged that said intemal combustion engine is in a slowdown condition with a gear location 
detection means to detect the parameter equivalent to the gear ratio of said intemal combustion engine's 
output shaft and the driving wheel shaft of said car, and said slowdown condition decision means. Said 
adjustable valve timing device is controlled so that the amount of valves overlap becomes large, when the 
gear location detected by said gear location detection means is smaller than a predetermined location. When 
a gear location is larger than a predetermined location, the adjustable valve timing control unit equipped 
with the valve timing control means which controls said adjustable valve timing device so that the amount 
of valves overlap becomes small is made into the summary. 

[0007] Here, it means that a gear ratio location is located in low-gear locations, such as the 1 st speed and the 
2nd speed, as a gear location is small. Moreover, the adjustable valve timing device for adjusting one [ at 
least ] closing motion timing of the intake valve prepared for the intemal combustion engine and an ejchaust 
air bulb in invention according to claim 2, A slowdown condition decision means to judge whether said 
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internal combustion engine is in a slowdown condition, When it is judged that said internal combustion 
engine is in a slowdown condition with a gear location detection means to detect the parameter equivalent to 
the gear ratio of said internal combustion engine's output shaft and the driving wheel shaft of said car, and 
said slowdown condition decision means, The adjustable valve timing control unit equipped with the valve 
timing control means which controls said adjustable valve timing device so that the amount of valves 
overlap becomes large is made into the summary, so that the gear location detected by said gear location 
detection means is small. 

[0008] In invention according to claim 3, it sets to an adjustable valve timing control unit according to claim 
1 or 2. Furthermore, said slowdown condition decision means When the throttle valve prepared in said 
internal combustion engine's inhalation-of-air path is in a close-by-pass-bulb-completely condition and the 
intake pressure of the inhalation-of-air path of the downstream is in a condition lower than a predetermined 
value rather than said throttle valve. Or when the supply of a fiiel to said internal combustion engine's 
combustion chamber is suspended, it is making into the summary to be that it is judged that is in a 
slowdown condition. 

[0009] It combines, and in invention according to claim 4, in the adjustable valve timing control device 
given in either of claims 1-3, said valve timing control means makes it the summary to be what permits 
controlling the amount of valves overlap small, when said internal combustion engine's engine speed is 
smaller than a predetermined engine speed. 

[0010] (Operation) According to invention given in above-mentioned claim 1, one [ at least ] closing motion 
timing of the intake valve prepared for the internal combustion engine carried in the car and an exhaust air 
bulb is adjusted by the adjustable valve timing device. Moreover, it is judged by the slowdown condition 
decision means whether an internal combustion engine is in a slowdown condition. Furthermore, the 
parameter equivalent to the gear ratio of an internal combustion engine's output shaft and the driving wheel 
shaft of a car is detected by the gear location detection means. And when it is judged that an internal 
combustion engine is in a slowdown condition with a slowdown condition decision means and the gear 
location detected by the gear location detection means is smaller than a predetermined location, an 
adjustable valve timing device is controlled by the valve timing control means so that the amount of valves 
overlap becomes large, and when a gear location is larger than a predetermined location, an adjustable 
valve-timing device is controlled so that the amount of valves overlap becomes small. 
[001 1] Since engine brake is in the condition of being easy to be effective, fi-om the first when a gear 
location is smaller than a predetermined location, even if the amount of valves overlap becomes large, 
effectiveness of engine brake is hard to be checked here. Moreover, the degree of vacuum of an internal 
combustion engine's combustion chamber does not become small, but the so-called "oil riser" is prevented 
because the amount of valves overlap becomes large. 

[0012] Furthermore, when a gear location is larger than a predetermined location, even if it will be in a 
slowdown condition, since an internal combustion engine's intake pressure is not changed rapidly, there is 
little pressure fluctuation of an internal combustion engine's combustion chamber, and it is in the inclination 
for the so-called "oil riser" to be unable to happen easily. In this case, it is controlled that the degree of 
vacuum of a combustion chamber is secured to some extent, and a pumping loss becomes small by the 
amount of valves overlap being controlled small. Therefore, even if it is the case that a gear location is 
larger than a predetermined location, it is controlled that effectiveness of engine brake worsens. 
[0013] Moreover, when it is judged according to invention according to claim 2 that an internal combustion 
engine is in a slowdown condition with a slowdown condition decision means, an adjustable valve timing 
device is controlled by the valve timing control means so that the gear location detected by the gear location 
detection means is small, and the amount of valves overlap becomes large. 

[0014] Therefore, it is easy to be effective [ engine brake ] so that a gear location is small, but since the 
amount of valves overlap becomes large as for this case, an "oil riser" is prevented. 
[0015] Furthermore, it is in the inclination for an "oil riser" to be unable to happen easily so that a gear 
location is large, but since the amount of valves overlap becomes small as for this case, aggravation of 
effectiveness of engine brake is also controlled. 

[0016] According to invention according to claim 3, to an operation of invention given in claims 1 and 2 
fiirthermore, in addition, a slowdown condition decision means When the throttle valve prepared in said 
internal combustion engine's inhalation-of-air path is in a close-by-pass-bulb-completely condition and the 
intake pressure of the inhalation-of-air path of the downstream is in a condition lower than a predetermined 
value rather than said throttle valve, Or when the supply of a fiiel to said internal combustion engine's 
combustion chamber is suspended, it is judged that it is in a slowdown condition. 

4 
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[001 7] It combines, and according to invention according to claim 4, in addition to an operation of invention 
given in claims 1-3, said valve timing control means permits controlling the amount of valves overlap small, 
when said internal combustion engine's engine speed is smaller than a predetermined engine speed. 
[0018] Here, when an internal combustion engine's rotational frequency is more than a predetermined 
rotational frequency and an intemal combustion engine changes into a slowdown condition, an internal 
combustion engine's intake pressure may be changed rapidly. For this reason, in this invention, since it is 
permitted that the amoxmt of valves overlap is controlled small when not changing an intemal combustion 
engine's intake pressure rapidly, the so-called "oil riser" cannot happen much more easily. 
[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of the 1 operation which materialized this invention is 
explained according to a drawing. Drawing 1 is drawing showing the outUne configuration of the Taki 
cylinder gasoline engine 1 (it illustrates by the 1 cylinder) equipped with the adjustable valve timing control 
device of the gestalt of this operation. The piston 3 which moves up and down with a revolution of a 
crankshaft is held in the cyHnder 2 of the engine 1 carried in the car. A combustion chamber 4 is formed 
above a piston 3, and the inhalation-of-air path 5 and the flueway 6 are open for free passage to this 
combustion chamber 4, The fi-ee passage part of a combustion chamber 4 and the inhalation-of-air path 5 
serves as an inlet port 7, and this inlet port 7 is opened and closed with the intake valve 9 attached in the 
cylinder head 8 possible [ vertical movement ]. Moreover, the free passage part of a combustion chamber 4 
and a flueway 6 serves as an exhaust port 1 1 , and this exhaust port 1 1 is opened and closed by the exhaust 
air bulb 12 attached in the cylinder head 8 possible [ vertical movement ]. 

[0020] An intake valve 9 and the exhaust air bulb 12 are equipped with the stems 9a and 12a prolonged 
upwards, respectively, and the valve springs 13 and 14 of a compression condition, a valve Ufter 15, and 16 
grades are attached to the upper part of each stems 9a and 1 2a. The inspired air flow path cam shaft 1 7 and 
the exhaust side cam shaft 1 8 are formed above each valve lifters 1 5 and 1 6 pi votable, and the cams 1 7a and 
1 8a for opening and closing said intake valve 9 and the exhaust air bulb 1 2 to both the cam shafts 1 7 and 1 8 
are formed in one. A mounting eclipse and both the timing pulleys 21 and 22 are connected with each point 
of the inspired air flow path cam shaft 17 and the exhaust side cam shaft 18 for the timing pulleys 21 and 22 
by the timing belt at the crankshaft. 

[0021] And said valve springs 13 and 14 are energizing the intake valve 9 and the exhaust air bulb 12 
upwards so that valve lifters 15 and 16 may always contact Cams 17a and 18a. This energization direction is 
a direction which closes said inlet port 7 and exhaust port 1 1 . Therefore, if a revolution of a crankshaft is 
transmitted to each timing pulleys 21 and 22 through a timing belt, the inspired air flow path cam shaft 17 
and the exhaust side cam shaft 18 will rotate. When Cams 17a and 18a resist the energization force of valve 
springs 13 and 14 and depress valve lifters 15 and 16 periodically in connection with this, these valve lifters 
15 and 16 press an intake valve 9 and the exhaust air bulb 12 below, and make a switching action perform. 
[0022] At said inhalation-of-air path 5, the fuel injection valve 23 is attached near the inlet port 7. Moreover, 
in the upstream inhalation-of-air path 5, the throttle valve 25 opened and closed by actuation of an 
accelerator pedal 24 being interlocked with is formed rather than this fuel injection valve 23. And the 
inhalation air content to the inhalation-of-air path 5 is adjusted by closing motion of this throtfle valve 25. 
Furthermore, between the fuel injection valve 23 and the throttle valve 25, the surge tank 26 for making 
pulsation of inhalation air graduate is arranged. 

[0023] The gaseous mixture which consists of a fuel injected from said fuel injection valve 23 and the open 
air introduced into the inhalation-of-air path 5 is introduced into a combustion chamber 4 through an inlet 
port 7, in case an intake valve 9 is opened. In order to light to the gaseous mixtxire introduced into this 
combustion chamber 4, the i^ition plug 27 is attached in the cylinder head 8. This ignition plug 27 is driven 
based on the ignition signal distributed with the distributor 28. A distributor 28 is for distributing the high 
tension outputted from an ignitor 29 to an ignition plug 27 synchronizing with the crank angle of an engine 
1 . And by ignition to this ignition plug 27, the gaseous mixture introduced into the combustion chamber 4 
explodes and bums, and the driving force of an engine 1 is obtained through a piston 3, a crankshaft, etc. 
Thus, the existing combustion gas which burned in the combustion chamber 4 is discharged through a 
flueway 6 outside from an exhaust port 1 1, in case the exhaust air bulb 12 is opened. 
[0024] With the gestalt of this operation, in order to detect the operational status of said engine 1 , the 
various following sensors are formed. While detecting whether this throttle valve 25 is in a close-by-pass- 
bulb-completely condition near said throttle valve 25, when it is not in a close-by-pass-bulb-completely 
condition, the throttle opening sensor 3 1 which detects the throttle opening TA is attached. The intake- 
pressure sensor 32 for detecting an intake pressure PM is formed in said surge tank 26. Moreover, Rota 28a 
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which is interlocked with a revolution of an engine 1 and rotates is prepared for a distributor 28, and the 
rotational frequency sensor 33 which detects an engine speed NE from the revolution of the Rota 28a is 
formed. The coolant temperature sensor 34 which detects the cooling water temperature THW is attached in 
the cylinder block 1 9 of an engine 1 . 

[0025] Furthermore, with the gestalt of this operation, the manual transmission 40 for transmitting the 
output of the output shaft of an engine 1 to the driving wheel shaft of a car is carried, and the gear ratio of 
the output shaft of an engine 1 and the driving wheel shaft of a car is switched according to the occasional 
shift position. Shift-position sensor 40A for detecting the occasional shift position (parameter equivalent to 
gear ratio) is prepared in manual transmission 40. The gear location detection means is constituted from a 
gestalt of this operation by this shift-position sensor 40A. Moreover, near the manual transmission 40, the 
speed sensor 30 for detecting the occasional vehicle speed SPD is formed. 

[0026] In addition to the fiindamental configuration of the above engines 1, with the gestalt of this 
operation, the adjustable valve timing device 35 for adjusting the closing motion timing of said intake valve 
9, as drawing 2 shows is established. Next, this adjustable valve timing device (WT) 35 is explained in fiiU 
detail. 

[0027] Much extemal-tooth 21a is formed in nothing and its periphery in approximate circle tabular, and, as 
for the timing pulley 21 formed at the head (left end of drawing 2 ) of said inspired air flow path cam shaft 
17, boss 21b is formed in a part for a core. Moreover, tubed part 21c is formed in the interstitial segment of 
extemal-tooth 21a and boss 21b. and the timing pulley 21 - boss 21b - the point periphery of the inspired 
air flow path cam shaft 1 7 - relativity — fitting is carried out pivotable. 

[0028] The inner sleeve 36 is attached in the apical surface of said inspired air flow path cam shaft 17. the 
inner sleeve 36 is equipped with large cyhnder part 36a and small cylinder part 36b prolonged to the 
opposite hand, and large cylinder part 36a carries out fitting to the periphery of said boss 21b - having — 
this inner sleeve 36 — the timing pulley 21 — receiving ~ relativity — it is pivotable. Moreover, the inner 
sleeve 36 is being fixed to relative revolution impossible with the bolt 37 and the dowel pin 38 to the point 
of the inspired air flow path cam shaft 1 7. This inner sleeve 36 has regulated that said timing pulley 21 
moves to the shaft orientations of the inspired air flow path cam shaft 17. 

[0029] Said TAIMMINGU pulley 21 and inner sleeve 36 are connected by the outer sleeve 39. The outer 
sleeve 39 is making the shape of a duplex cartridge which has outer case section 39a and container liner 
section 39b. Fitting of the outer case section 39a of the outer sleeve 39 is carried out to the periphery of 
tubed part 21c of the timing pulley 21, and container liner section 39b of this outer sleeve 39 is inserted 
between tubed part 21c of the timing pulley 21, and large cylinder part 36a of the inner sleeve 36. 
[0030] Furthermore, ****** 36c, 39c, 39d, and 2 Id is formed in the periphery of large cylinder part 36a of 
the inner sleeve 36, the inside-and-outside periphery of container Hner section 39b of the outer sleeve 39, 
and the inner circumference of tubed part 21c of the timing pulley 21. If it has geared mutually and the outer 
sleeve 39 moves to shaft orientations from the relation of the engagement, the inspired air flow path cam 
shaft 17 will carry out the relative revolution of that of these for **** 36c, 39c, 39d, and 2 Id to the timing 
pulley 2 1 . 

[0031] The timing belt 41 is ****(ed) by extemal-tooth 21a of the timing pulley 21, and a revolution of a 
crankshaft is delivered that it mentioned above to the timing pulley 21 by this timing belt 41. Therefore, the 
timing pulley 21 connected by transfer of this turning effort by the outer sleeve 39 and the inner sleeve 36 
rotate in one, and revolution actuation of the inspired air flow path cam shaft 1 7 fiarther connected with the 
inner sleeve 36 with the bolt 37 and the dowel pin 38 is carried out in one. 

[0032] Near said outer sleeve 39, the step motor 42 for moving this to the shaft orientations of the inspired 
air flow path cam shaft 1 7 is arranged. A step motor 42 is a motor which carries out a fixed include-angle 
revolution, when a pulse signal is inputted as everyone knows, and the actuation cylinder 43 which opened 
the rear face is attached in the output shaft. Outside screw-thread 43 a is formed by the periphery of the 
actuation cylinder 43, and it is constituted as a worm gearing. Moreover, as the actuation cylinder 43 is 
covered to a step motor 42, the tubed guide member 45 is being fixed. 

[0033] the actuation cylinder 43 — the small cylinder part 36b periphery of said inner sleeve 36 — receiving - 
- relativity - fitting was carried out pivotable and the core of the outer sleeve 39 is penetrated, the bearing 
44 which, on the other hand, has inner screw-thread 44a to the outer sleeve 39 at inner circumference — 
relativity - it is attached pivotable. And screw-thread 43a has geared mutually outside screw-thread 44a and 
the actuation cylinder 43 among bearings 44. 

[0034] Slot 44b prolonged to shaft orientations is formed in a part of peripheral face of said bearing 44, and 
projection 45a prepared in the inner circumference of said guide member 45 is inserting into this slot 44b. 
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This projection 45a enables migration to shaft orientations while preventing the revolution of said bearing 
44. Therefore, if a step motor 42 drives and the predetermined include-angle revolution of the actuation 
cylinder 43 is carried out while the timing pulley 21 and the inspired air flow path cam shaft 17 are really 
rotating, the bearing 44 which is having the revolution prevented will be moved to shaft orientations. In 
connection with this, the outer sleeve 39 in which the bearing 44 was attached is moved to the same shaft 
orientations, a relative revolution arises between the timing pulley 21 and the inspired air flow path cam 
shaft 17, and torsion is given to this inspired air flow path cam shaft 17. 

[0035] Thus, by the adjustable valve timing device 35 of the gestalt of this operation, by carrying out 
actuation control of the step motor 42, the location in the shaft orientations of the outer sleeve 39 is changed, 
and torsion is given to the inspired air flow path cam shaft 1 7 as the result. Thereby, the closing timing of an 
intake valve 9 is adjusted. With the gestalt of this operation, if the actuation cylinder 43 of a step motor 42 
rotates normally, the outer sleeve 39 will move to the method of the right of drawing 2 , and the closing 
motion timing of an intake valve 9 will be brought forward (a tooth lead angle is carried out), moreover, if 
the actuation cylinder 43 is reversed, the outer sleeve 39 will move to the left of drawing 3 , and the closing 
motion timing of said intake valve 9 will be delayed (the angle of delay is carried out) — it is set up like. 
[0036] In addition, oilways 46 and 47 are formed in the interior of the inspired air flow path cam shaft 17, 
and a lubricating oil is supplied to the interior of the timing pulley 21 through those oilways 46 and 47. 
[0037] As drawing 1 shows, said throttle opening sensor 31, the intake-pressure sensor 32, the engine-speed 
sensor 33, a coolant temperature sensor 34, shift-position sensor 40A, and a speed sensor 30 are electrically 
connected to the input side of the electronic control (ECU) 48 which constitutes a valve timing control 
means. Moreover, the step motor 42 is electrically connected to the output side of this ECU48. ECU48 is [ a 
central processing unit (it is called Following CPU) 49 and ] a read-only memory (it is called Following 
ROM). It has 51, random access memory (it is called Following RAM) 52, input port 53, and an output port 
54, and these are mutually connected by the bus 55. CPU49 performed various data processing according to 
the control program set up beforehand, and has memorized beforehand a control program and an initial data 
required in order that ROM51 may perform data processing by CPU49. Moreover, RAM52 stores 
temporarily the result of an operation of CPU49. 

[0038] CPU49 inputs said throttle opening sensor 31, the intake-pressure sensor 32, the rotational frequency 
sensor 33, a coolant temperature sensor 34, shift-position sensor 40A, and the signal from a speed sensor 30 
through input port 53. CPU49 outputs a driving signal to a step motor 42, in order to control tiie closing 
timing of an intake valve 9 according to these detecting signals. 

[0039] Next, the processing actuation of ECU48 in the adjustable valve timing control unit constituted as 
mentioned above is explained. That is, drawing 3 is a flow chart which shows the '* WT control routine" for 
controlling the closing motion timing of an intake valve 9 among each processing performed by ECU48, and 
is performed by interruption for every predetermined crank angle. 

[0040] If processing shifts to this routine, ECU48 will compute basic number-of-steps WTBASE in step 
101 based on the operational status by which current detection is carried out first. On the occasion of this 
calculation, the map beforehand set up to the parameter showing various operational status is taken into 
consideration. 

[0041] Next, in step 102, ECU48 judges whether current is in a slowdown condition. For example, the 
current throttle opening TA detected by the throttle opening sensor 3 1 is zero, and when it is in the condition 
(negative pressure condition) that the cxirrent intake pressure PM detected by the intake-pressure sensor 32 
is lower than a predetermined value, current is judged to be a thing in a slowdown condition. Or when the 
current fuel cut is performed, you may make it judge it as the thing in a slowdown condition. And when 
current will be in a slowdown condition, in step 100, basic number-of-steps WTBASE is set up as target 
number-of-steps VSTEP as it is, and subsequent processing is once ended. 

[0042] On the other hand, when current is in a slowdown condition, it shifts to step 103. In step 103, the 
current engine speed NE detected by the engine-speed sensor 33 judges whether it is smaller than the 
predetermined engine speed NEl defined beforehand. And an engine speed NE jumps to step 105 to the case 
of one or more predetermined engine speeds NE, i.e., a high engine speed. Moreover, an engine speed NE is 
smaller than the predetermined rotational frequency NEl, namely, in the case of a low rotational frequency, 
shifts to step 104. 

[0043] In step 104, ECU48 judges whether it is larger than the predetermined NA^ ratio (NVRl) as which 
the present N / V ratio (N VR) were determined beforehand. Here, this NA^ ratio (NVR) is the value which 
did the division of that occasional engine speed NE with the vehicle speed SPD at that time. This NA/^ ratio 
(NVR) can serve as a parameter equivalent to a gear location (however, the inverse number of NVR can 
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respond to a shift position). And when a current NA^ ratio (NVR) is larger than a predetermined N/V ratio 
(NVRl), a gear location shifts to step 105 as a small thing. 

[0044] Shifting from step 103 or step 104, in step 105, ECU48 sets up the value which added the 
predetermined value alpha to basic number-of-steps WTBASE computed this time as target number-of- 
steps VSTEP, and once ends subsequent processing. 

[0045] On the other hand, when a current NA/^ ratio (NVR) is not larger than a predetermined N/V ratio 
(NVRl), a gear location shifts to step 106 as a large thing. And in step 106, ECU48 sets up the value which 
subtracted the predetermined value beta from basic number-of-steps WTBASE computed this time as 
target number-of-steps VSTEP, and once ends subsequent processing. 

[0046] Thus, in the above "a VVT control routine", when an engine 1 is in a slowdown condition, according 
to the occasional gear location and occasional engine speed NE, target number-of-steps VSTEP is made 
adjustable, and the amoimt of valves overlap is controlled. 

[0047] Next, an operation and effectiveness of the gestalt of this operation are explained. 

- When an engine 1 is judged to be in a slowdown condition with the gestalt of this operation, and an engine 

speed NE is smaller than the predetermined rotational frequency NEl, set. When the occasional gear 

location is smaller than a predetermined location (in the case of NVR>NVR1) WT35 is controlled so that 

the amount of valves overlap becomes large, and when a gear location is larger than a predetermined 

location (in the case of NVR<=NVR1), WT35 is controlled so that the amount of valves overlap becomes 

small. 

[0048] Since engine brake is in the condition of being easy to be effective, from the first when a gear 
location is smaller than a predetermined location, even if the amount of valves overlap becomes large, 
effectiveness of engine brake is hard to be checked here. Moreover, the degree of vacuum of an intemal 
combustion engine's combustion chamber does not become small, but the so-called "oil riser" is prevented 
because the amount of valves overlap becomes large. Consequently, a useless oil consumption can be 
controlled, without causing aggravation of effectiveness of engine brake. 

[0049] Moreover, when a gear location is larger than a predetermined location, even if it will be in a 
slowdown condition, since an intake pressure PM is not changed rapidly, there is little pressure fluctuation 
in the combustion chamber 4 of an engine 1 , and it is in the inclination for the so-called "oil riser" to be 
unable to happen easily. In this case, it is controlled that the degree of vacuum in a combustion chamber 4 is 
secured to some extent, and a pumping loss becomes small by the amount of valves overlap being controlled 
small. Therefore, even if it is the case that a gear location is larger than a predetermined location, it is 
controlled that effectiveness of engine brake worsens. Consequently, a useless oil consumption can be 
controlled, without causing aggravation of effectiveness of engine brake in this case. 

[0050] - Even if it is a time of an engine 1 being judged to be in a slowdown condition, when engine speeds 
NE are one or more predetermined engine speeds NE, VVT35 is controlled by the gestalt of this operation 
irrespective of a gear location again so that the amount of valves overlap becomes large. That is, only when 
an engine speed NE is smaller than the predetermined engine speed NEl, controlling the amount of valves 
overlap small is permitted. 

[0051] Here, when engine speeds NE are one or more predetermined engine speeds NE and an engine 1 
changes into a slowdown condition, an intake pressure PM may be changed rapidly. For this reason, with the 
gestalt of this operation, since it is permitted that the amount of valves overlap is controlled small when not 
changing an intake pressure PM rapidly, the so-called "oil riser" cannot happen much more easily. 
Consequently, the above-mentioned operation effectiveness can be made into a more positive thing. 
[0052] In addition, this invention is not limited to the gestalt of said operation, and in the range which does 
not deviate from the meaning of invention, a part of configuration can be changed suitably and it can also 
carry it out as follows. 

( 1 ) With the gestalt of said operation, it was presupposed that adjustable control is carried out to the seconds 
of arc of WT35 based on the occasional N/V ratio (NVR). On the other hand, it is good also as carrying out 
adjustable control of the seconds of arc of VVT35 in a slowdown condition according to the occasional shift 
position detected by shift-position sensor 40A. 

[0053] (2) With the gestalt of the above-mentioned implementation, the engine 1 was in the slowdown 
condition, and by whether when an engine speed NE is smaller than the predetermined rotational frequency 
NEl, the occasional gear location is smaller than a predetermined location, the amount of valves overlap 
was enlarged and it was made to make it small (NVR>NVR1). On the other hand, as shown in drawing 4 , 
according to the occasional gear location (N/V ratio), it may be made to make target number-of-steps 
VSTEP adjustable. That is, you may control so that a gear location is small, and the amount of valves 
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overlap becomes large. 

[0054] Therefore, alUiough it is easy to be effective, since the amount of valves overlap becomes large as for 
this case, an "oil riser" is prevented and it deals in engine brake, so that a gear location is small. 
Furthermore, it is in the inclination for an "oil riser" to be unable to happen easily so that a gear location is 
large, but since the amount of valves overlap becomes small as for this case, aggravation of effectiveness of 
engine brake is also controlled. From these things, the operation effectiveness indicated in the gestalt of the 
above-mentioned implementation can be made into a much more positive thing by carrying out this control. 
[0055] (3) We decided to set up the value which subtracted the predetermined value beta from basic 
number-of-steps WTBASE so that an engine 1 was in a slowdown condition with the gestalt of the above- 
mentioned implementation, and the amount of valves overlap might become large, when an engine speed 
NE is smaller than the predetermined rotational frequency NEl, and the occasional gear location was 
smaller than a predetermined location as target number-of-steps VSTEP. On the other hand, you may make 
it set to the maximum angle-of-delay side so that the amount of valves overlap may serve as max. 
[0056] (4) Although [ the gestalt of the above-mentioned implementation ] valve timing is controlled by 
controlling a step motor 42, it is good also as controlling a hydraulic control valve using WT of the type 
with which **** is given by oil pressure. Moreover, it is also possible to adopt WT of a blade type. 
[0057] (5) Although [ the gestalt of the above-mentioned implementation ] the closing motion timing of an 
intake valve 9 is controlled, it is good also as controlling the closing motion timing of the exhaust air bulb 
12. 

(6) Although shape was taken with the gestah of the above-mentioned implementation about the car which 
carried manual transmission 40, shape can be taken also about the case where an automatic transmission is 
carried. • 
[0058] 

[Effect of the Invention] As explained in full detail above, according to the adjustable valve timing control 
device of this invention, the outstanding effectiveness that a useless oil consumption can be controlled is 
done so, without causing aggravation of effectiveness of engine brake. 
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Sgg^nxi^^o cpu4 9^i. iF'd6is^$n;^c$jjtai7' 
CPU 4 9x\^n^m^mrx-^^tzmz>s^^m:Um'my'^u 

^^A^?0^^-^^^feK1tLTi/^-g>o RAM 

5 2 tic P U 4 9 (D\^W^^^—nU^^^o 



(6) 



iC-fe >it 3 3 . TKS-b >1t 3 4 . S/:7 h{4®-t >1t 4 0 

AJ^?>'*:air>it3 0:6^ba){f^^A;^"r'5o CPU4 

^>i/$fjfpgtttc:fett^> ECU4 8<^5{l31»if^tC 

^tT^n^&saac^'S^. ®a/N';uy9(Difiifl^'i'^> 
[0 0 4 0] mm^^z,(Dji^—'^>\zmfir^^. ecu 
/^'^?^—S'\ztiiyj'ii>m&^nx\^^^'^yy''mi^mm'^ 

[0 0 4 1 ] :^\Z. X5^^y y 1 0 2 fC^oV^T^ ECU 4 

rT-^nxi^^^m'^\zmmvtm\z$>^^(D^mm'r^j:3 

A S E ^-^c^) ^ ^ @ ISX 5^ yiS: V S T E P UTIS^ 

CO 0 4 2] c:n(C?>fU> 3K«E:0^*ja^i|:^^ffitCfe^«^{C 
T.'r-jy^X 0 3^^!^^ -So J^-T^^y^l 0 3JCi5V^ 
lHltel?C-fe>it3 3{Cct:0^ffi$nTl/^^3KfiECDX 
>>^>[Elg|§[NE:^^\ ^66^«>e>n/cm^{HlteiScNE 1 

cD^-^^rti. T.'T-^vy 1 0 5^i^^>y'r ^/c, X 

>S^>[Hl^^NE^^^H)f^[Hl$i^NE 1 ci: D fe/h^Vi, t" 
J^ctt:*-^, \^m^Wi(0^'^\z\%. T^y^^zfl 0 4-\mrT 

40 

[0 0 4 3] X^^yy 1 0 4tC^l^T, ECU48^i, 

i^ffiCON/Vtb (NVR) :^^^i^i*^i6e>nfcH^^ON/ 

vtb (NVR'i) hi^^i^^f)^^^^^mmT^. ^z. 

r^mx^^o ^(DNXvit (NVR) \t. ^^-viiimizn 

:7 h^^z:S^c^ir^L3^) o ^lt. ^^fficoN/vit (n 
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[0044]X7^^yyiO 3XtiX7^^>y 1 0 4;:^>e)^ 
firUT. 7.7^^:/yi 0 5tC*5i.^T. ECU48tt; ^[hI 
#tb $ n/cS:$:X 7" V V T B A S E (CH^^M a 5: 

Snff aSXT" >^ic V S T E P t LTiS:^ 

^ <Z) ®3g ^ - B.^ T r -5 o 

[0 0 4 5] — ^ft(ON/V|t (NVR) :fym^(D 
NXVit (NVRl) =fe>;^#<7^j:(.^^^tct^. 
i£S:'&^':;/^#t/^t)0D<i:LTX5^^y:/l 0 e^^fr-T-So ^ 
br, 7v-T'^y:/l 0 6 {r43(.iT. ECU4 8tl, ^[nlff 
tb ^ n^S*X 7^ V V T B A S E ^> j^^ia 0 * 

MtWLtzm^mmxy^yf^vsTEPtvxm^i^. 

[0 0 4 6] ;i(7)ct5tc. ±tB rvvT$fJ!ip;i~5^>j 
X. ^<Dt^E^o:>^'^iimRUJ^>z^>m^^NE{z 

[0 0 4 7] ^jk\z. i^um(0'?i^m(o{'^mmPm^\z-D\.^ 
xmmt^. 

»f^nfcch#. x>>^>[El^ia:NE30^'m^lHie^NE 1 

tm'^\%W^K^'^f\^^\i^^'^ (NVR>NVR1(D« 

^) \z\x. n}\^y^^-n-vvy^mMi^'^<u^x.ov 
(NVR^NVR 1 cr>^^) \z\%n)\^y*^— n—^ 

ryySJ^?^*/K^<7^ci:^cfc"5 VVT 3 5 7J^t$fjfp$n-&. 
[0 0 4 8] Z.:iX. ^■^{lLmt^fi\'&\^m^'0^'h-^\i^ 

m'^\z\^.. 7c^x>>^>:/i/-^fri3a^Wt/^t^^tcab 
[0 0 4 9 ] ^;^c. ^-^-^iK^O^^HfT^liMckD 

\Z^mt^Z.t.tn^^^tz,^. X>>^> 1 (D!^j^^4(^(7) 

fc< l^fSlpjtzab^o A^jl/^rt-A*-^ 
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[0 0 5 1 ] zl;ix\ x>>^>[Hi^i5:NE7??^'n^^[plte^ 
NE 1 J!j^±c^)Ji'&{c^i. x.yi^yi^mm^^izr^'Drc 

(1) mt^mm(ommx\t.. ^<D^^E^(Dn/v]t 

(NVR) {Z^-:5\.^XV W T 3 ^ (DmtLf^^'^'&Um't 

^dchthb^Co z.ti\zn\^. 5>:7 h{5:g-t:>it4 0 Ate 

[0 0 5 3] (2) ±fSSIJS(D?^^T'fri. X>i/>l7&t 
Mi^«ggt::abJ:i. x>i^>lplte^NE;<?^*m^[Hie^NE 

5O^^0f^{4ackD t)/h$Vi7^)^S7:^^ (NVR>NVR 1 

7T^^^o\z. 't(Dt,^E^(D^^\tLm. (N/vit) ^ciS;; 

i; T g 7" >y V S T E P ^ nf^ i: T ^ ct p t:: L T 
[0 0 5 4]'SeoT. ^-V^aS/^MN^VU^eif. X>>?> 

oj ^mz.oiz<\^mi^itz&^^^. zL(Dm^\^^/vi^y* 
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[0 0 5 5] (3) ±Mmm(DmmX}it. X>>?>1;0^* 

mm^m\z$>v). x>>?>iHite^NE*^*ms[Hiteig:NE 

^m^M i3 ^i)^^ UfcfflS: S:gX^ V STEP 

chbTgs^f '5c:<h<hL'^o :in{zMly. /x;u:7*:t— /\' 

[0 0 5 6] (4) ±tmm<Dmmx}ft. xy^yy^- 

[0 0 5 7 ] (5) JifB^;^co?^^Tni. mw^J\^y*9 
(6) ±i^mM<Dmmx\:i^. vxiiy;uh^>x^:y'> 

20 3 >4 0 5ri^tEb;t*MfC-3l/^TS^*:^t:Lfc:^^\ h 
[0 0 5 8] 

[ia®<DffiWj:ittBj] 

[0 1] ^mM^M:i^iti.r^—mmo:>Mm\z:Bn^^^ 
. [12 2] pi^A*;py^-f ^>i^«#icDj£;^8ifffiiaT& 
[gl3] EcutCctDSIfT^n^ rvvT©j^ai;i/-5^ 

y.^y^^<Dm%^^Tif^y i-^yyl x&^. 

i"'^^Mm^i^X(Dj:>'J>. 9---®iMA*;i^:/. 12 
-m^/V]^':/. 3 0-*i$ir>-y-, 3 1 -XP^v hJl^M 
40 Sir>iJ-> 3 2 •••®:^EEir>ii-, 3 3 •••[Hlg|g:-tr>-y*. 

3 5-pj^A;u:/5^^^>i^«« (VVT) , 4 0a- 
zyy hfieir>it. 4 s-'jvuy^^-( ^yi/mm^^^ 
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